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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claim(s) 1-5, 11-15, 21 and 23-30 are rejected under 35 U.S.C. 102(e) as being 
anticipated by U.S. Publication No. 2005/0146932 A1 to Lee et al. ("Lee"). 

As to claim 1, Lee discloses a method (the method inherently taught by 
the device) for programming a one time programmable memory (Page 4, 
paragraph [0052] discloses a proposed extended OTP, one time programmable, 
memory cell), wherein the improvement comprises the steps of: obtaining an 
array of transistors (FIG. 4 shows an array of memory cell transistors 402, 404 
and the like); and programming at least one of said transistors using a hot carrier 
transistor aging technique to alter a characteristic of said at least one of said 
transistor (FIG. 6, page 3, paragraph [0040] disclose an OTP cell programmed by 
hot-electron (hot carrier) wherein, a high positive voltage applied to the source or 
drain accelerates electron carriers through the transistor channel and at the 
same time a high positive voltage applied to the gate of the transistor pulls the 
carriers to the transistor thin oxide). 
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As to claim 2, Lee discloses that said programming step further comprises 
the step of applying a stressful voltage to said at least one of said transistors to 
cause said hot carrier transistor aging (FIG. 6 shows a memory cell of an array 
(FIG. 4) wherein, a stressful high voltage is applied to the transistor cell, the 
stressful voltage is disclosed to have a typical value of 37 Volts, page 3, 
paragraph [0040]). 

As to claim 3, Lee discloses that said altered characteristic is a change in 
a threshold voltage of said at least one of said transistors (page 3, paragraph 
[0042] disclose that after programming, the charge stored is removed and 
"threshold voltage of memory cell descends from program cell Vt;" that is, the 
initial non-programmed cell has achieved a threshold voltage value after 
programming). 

As to claim 4, Lee discloses that said programming step further 
comprising the step of applying a stressful voltage to a drain and a gate of said at 
least one of said transistors to cause said change in said threshold voltage of 
said at least one of said transistors (FIG. 6 shows steps of voltage stressing the 
gate with VPP1 voltage level, and voltage stressing the source/drain (MOS 
transistors are inherently symmetrical with respect to the drain and source 
terminals, and such terminals S/D or D/S are inherently interchangeable; further, 
claim 1 of Lee reinforces this position by, for example, referring to a "first 
source/drain (S/D) region and a second S/D region") with VPP1 voltage level). 
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As to claim 5, Lee discloses detecting said programmed at least one of 
said transistors by sensing said change in said threshold voltage of said at least 
one of said transistors ((Note: detecting defined as sensing by a read 
operation, after programming, of a memory cell in the specifications on 
page 4, last paragraph). Page 3, paragraph [0043] disclose a reading operation 
for sensing the programmed threshold voltage; that , as disclosed in Table 1 , the 
transistor memory is biased differently from that of programming so as to not to 
disturb the programming threshold voltage, thus sensing and unchanging the 
threshold voltage as set by programming). 

As to claim 11, Lee discloses a one time programmable memory (Page 4, 
paragraph [0052] discloses a proposed extended OTP, one time programmable, 
memory cell), wherein the improvement comprises an array of transistors (FIG. 4 
shows an array of memory cell transistors 402, 404 and the like), wherein at least 
one of said transistors is programmed using hot carrier transistor aging to alter a 
characteristic of said at least one of said transistor (FIG. 6, page 3, paragraph 
[0040] disclose an OTP cell programmed by hot-electron (hot carrier) wherein, a 
high positive voltage applied to the source or drain accelerates electron carriers 
through the transistor channel and at the same time a high positive voltage 
applied to the gate of the transistor pulls the carriers to the transistor thin oxide); 
and a circuit for sensing said altered characteristic of said at least one of said 
transistor ((Note: detecting defined as sensing by a read operation, after 
programming, of a memory cell in the specifications on page 4, last 
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paragraph). FIG. 12, 1200 used for programming or reading, also see page 4, 
paragraph [0054]). 

As to claim 12, see rejection to claim 2. 

As to claim 13, see rejection to claim 3. 

As to claim 14, see rejection to claim 4. 

As to claim 15, see rejection to claim 5. 

As to claim 21, Lee discloses a one time programmable memory element 
(Page 4, paragraph [0052] discloses a proposed extended OTP, one time 
programmable, memory cell), wherein the improvement comprises comprising at 
least one transistor (FIG. 4 shows at least one transistor memory cell 402) that is 
programmed using hot carrier transistor aging to alter a transistor characteristic 
(FIG. 6, page 3, paragraph [0040] disclose an OTP cell programmed by hot- 
electron (hot carrier) wherein, a high positive voltage applied to the source or 
drain accelerates electron carriers through the transistor channel and at the 
same time a high positive voltage applied to the gate of the transistor pulls the 
carriers to the transistor thin oxide); and a circuit for sensing said altered 
characteristic of said transistor ((Note: detecting defined as sensing by a read 
operation, after programming, of a memory cell in the specifications on 
page 4, last paragraph). FIG. 12, 1200 used for programming or reading, also 
see page 4, paragraph [0054]). 

As to claim 23, see rejection to claim 3. 



Application/Control Number: 10/586,176 Page 6 

Art Unit: 2827 

As to claim 24, Lee discloses a memory cell (FIG. 1 A, and page 1 , 
paragraph [0006] disclose a one transistor memory cell capable of storing binary 
data formed in an n-well), comprising only one transistor (FIG 1 A transistor 
memory cell formed in an n-well capable of storing binary data; also see page 1 , 
paragraph [0006]), wherein the improvement of said transistor comprises: a 
source region (FIG. 1A source region corresponding to either of the P+ doped 
deposited areas); a drain region (FIG. 1A source region corresponding to either 
of the P+ doped deposited areas); a channel region (FIG. 1A channel region 
between the P+ S/D regions and under the gate FG); one silicon-dioxide gate 
insulator layer (FIG. 1 A silicon dioxide above the channel region and below the 
gate FG; also see page 1 , paragraph [0006]); and one gate electrode layer (FIG 
1 A gate electrode FG). 

As to claim 25, Lee discloses that the memory cell element is a one time 
programmable memory element (Page 4, paragraph [0052] discloses a proposed 
extended OTP, one time programmable, memory cell) programmed using a hot 
carrier transistor aging technique (FIG. 6, page 3, paragraph [0040] disclose an 
OTP cell programmed by hot-electron (hot carrier) wherein, a high positive 
voltage applied to the source or drain accelerates electron carriers through the 
transistor channel and at the same time a high positive voltage applied to the 
gate of the transistor pulls the carriers to the transistor thin oxide) to alter a 
characteristic of said transistor (page 3, paragraph [0042] disclose that after 
programming, the charge stored is removed and "threshold voltage of memory 
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cell descends from program cell Vt;" that is, the initial non-programmed cell has 
achieved a threshold voltage value after programming). 

As to claim 26, Lee discloses a plurality of said memory cells arranged in 
an array of rows and columns (FIG. 4 shows a plurality of memory cells 402, 404 
arranged in rows and columns). 

As to claim 27, Lee discloses an integrated circuit (Page 1 , paragraph 
[0001] discloses a non-volatile memory device with CMOS logic process; that is, 
an integrated circuit (IC) built on a semiconductor CMOS process technology) 
wherein the improvement comprises comprising: a one time programmable 
memory (Page 4, paragraph [0052] discloses a proposed extended OTP, one 
time programmable, memory cell), comprising an array of transistors (FIG. 4 
shows a plurality of memory cells 402, 404 arranged in rows and columns), 
wherein at least one of said transistors is programmed using hot carrier transistor 
aging (FIG. 6, page 3, paragraph [0040] disclose an OTP cell programmed by 
hot-electron (hot carrier) wherein, a high positive voltage applied to the source or 
drain accelerates electron carriers through the transistor channel and at the 
same time a high positive voltage applied to the gate of the transistor pulls the 
carriers to the transistor thin oxide) to alter a characteristic of said at least one of 
said transistor (page 3, paragraph [0042] disclose that after programming, the 
charge stored is removed and "threshold voltage of memory cell descends from 
program cell Vt;" that is, the initial non-programmed cell has achieved a threshold 
voltage value after programming); and a circuit for sensing said altered 
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characteristic of said at least one of said transistor ((Note: detecting defined as 
sensing by a read operation, after programming, of a memory cell in the 
specifications on page 4, last paragraph). FIG. 12, 1200 used for 
programming or reading, also see page 4, paragraph [0054]). 

As to claim 28, see rejection to claim 2. 

As to claim 29, see rejection to claim 3. 

As to claim 30, Lee discloses that said circuit senses said change in said 
threshold voltage of said at least one of said transistors. ((Note: detecting 
defined as sensing by a read operation, after programming, of a memory 
cell in the specifications on page 4, last paragraph). Page 3, paragraph 
[0043] disclose a reading operation for sensing the programmed threshold 
voltage; that, as disclosed in Table 1 , the transistor memory is biased differently 
from that of programming so as to not to disturb the programming threshold 
voltage, thus sensing and unchanging the threshold voltage as set by 
programming; further, FIG. 12 and page 4, paragraph [0054] disclose a unit for 
reading (sensing) 1200). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Application/Control Number: 10/586,176 Page 9 

Art Unit: 2827 

4. Claim(s) 6 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Publication No. 2005/0146932 A1 to Lee et al. ("Lee") in view of U.S. Patent 
No. 6920067 B2 to Hsu et al. ("Hsu"). 

As to claim 6, Lee discloses said detecting step further comprises the 
steps of raising a source terminal for each of said array of transistors to a positive 
potential (FIG. 4 and Page 3, paragraph [0043] discloses the bit line BL0 
(source/drain side of memory transistors 402 and 404) is raised to around 1V); 
raising a gate terminal for all transistors along a selected row to a positive 
potential (FIG. 4 and page 3, paragraph [0043] discloses applying a voltage VR 
to the gate terminal of transistors 402 and 404 sharing gate terminal 
corresponding to VCN). 

Lee does not expressly disclose detecting whether a drain voltage 
changes from a precharge voltage level to approximately a cell transistor 
threshold voltage below said positive gate terminal potential. 

Hsu teaches detecting whether a drain voltage changes from a precharge 
voltage level to approximately a cell transistor threshold voltage below said 
positive gate terminal potential (FIG. 6 and Column 4, lines 63-column 5, down to 
line 8 teach, in a reading operation of a programmed cell, the gate voltage V F g 
subtracted from the source/drain voltage terminal V s is smaller than threshold 
voltage V T hp of the transistor (V F g-V s <V T hp), that is, the drain voltage will change 
by approximately a threshold voltage V T hp below V F g (V s approximately equal to 
Vfg-Vthp)) 
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Lee and Hsu are analogous art because they are from the same field of 
endeavor regarding semiconductor memory circuit design, more specifically OTP 
memory. 

At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to detecting whether a drain voltage changes from a 
precharge voltage level to approximately a cell transistor threshold voltage below 
said positive gate terminal potential as taught by Hsu in the above claim 
limitation. The suggestion/motivation would have been to apply the teachings 
offered by Hsu in designing and implementing OTP memory cell 
programming/reading testing methods at wafer level and IC final test to improve 
IC production yields based on the concept of threshold voltage expectation. 

Therefore, it would have been obvious to combine Lee with Hsu to make 
the above modification/combination. 

As to claim 16, see rejection to claim 6. 
5. Claim(s) 7-10, 17-20, 22 and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Publication No. 2005/0146932 A1 to Lee et al. ("Lee") in view of 
U.S. Patent No. 5751635 to Wong et al. ("Wong"). 

As to claim 7, Lee discloses substantially the claimed invention except 
that said altered characteristic is a change in a saturation current of said at least 
one of said transistors. 

Wong teaches that said altered characteristic is a change in a saturation 
current of said at least one of said transistors (FIG. 18b and column 20, lines 39- 
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43 teach the defining definition of reading a memory cell amounting to measuring 
(detecting) the programmed threshold voltage; consequently, lines 58-67 teach, 
with the help of fig. 18b, that as the programmed threshold voltage increases the 
saturation current decreases. That is the saturation current is altered). 

Lee and Wong are analogous art because they are from the same field of 
endeavor regarding semiconductor memory circuit design, more specifically 
programming of memory using hot electron (hot carrier). 

At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to determine that said altered characteristic is a change in 
a saturation current of said at least one of said transistors as taught by Wong in 
the above claim limitation. The suggestion/motivation would have been to apply 
the teachings offered by Wong in designing and implementing OTP memory cell 
programming/reading testing methods at wafer level and IC final test to improve 
IC production yields based on the concept of threshold voltage expectation. 

Therefore, it would have been obvious to combine Lee with Wong to make 
the above modification/combination. 

As to claim 8, Lee discloses said programming step further comprising the 
step of applying a stressful voltage to a source and a gate of said at least one of 
said transistors (FIG. 6 and page 3, paragraph [0040] disclose applying a high 
voltage VPP1 to the gate of memory transistor 80 and a high voltage VPP1 to the 
source of transistor 80). 



Application/Control Number: 10/586,176 Page 12 

Art Unit: 2827 

Wong teaches programming causing said change in said saturation 
current of said of said at least one of said transistors (FIG. 1 8b and column 20, 
lines 39-43 teach the defining definition of reading a memory cell amounting to 
measuring (detecting) the programmed threshold voltage; consequently, lines 58- 
67 teach, with the help of fig. 18b, that as the programmed threshold voltage 
increases the saturation current decreases. That is the saturation current is 
altered). 

For suggestion/motivation, see claim 7. 

As to claim 9, Lee discloses the step of detecting said programmed at 
least one of said transistors by sensing said change in said saturation current of 
said at least one of said transistors (Note: detecting defined as a read operation, 
after programming, of a memory cell in the specifications. Lee discloses sensing 
by reading the threshold voltage as follows: page 3, paragraph [0043] disclose a 
reading operation for sensing the programmed threshold voltage; that is, as 
disclosed in Table 1 , the transistor memory is biased differently from that of 
programming so as to not to disturb the programming threshold voltage, thus 
sensing and unchanging the threshold voltage as set by programming). 

Lee does not expressly disclose sensing said change in said saturation 
current. 

Wong teaches sensing said change in said saturation current (FIG. 18b 
and column 20, lines 39-43 teach the defining definition of reading a memory cell 
amounting to measuring (detecting) the programmed threshold voltage; 
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consequently, lines 58-67 teach, with the help of fig. 18b, that as the 
programmed threshold voltage increases the saturation current decreases. That 
is the saturation current is altered. Further, the relationship between threshold 
voltage and saturation current is extraordinarily well known in the art and has 
given rise to very typical, well known and studied l-V curves such as the one of 
fig. 18b). 

For suggestion/motivation, see claim 7. 

As to claim 10, Lee discloses said detecting step further comprises the 
steps of raising the voltage on at least one column in said array of transistors to a 
positive potential (FIG. 4 and Page 3, paragraph [0043] discloses the bit line BLO 
(source/drain side of memory transistors 402 and 404) is raised to around 1 V); 
raising a gate terminal of each transistor in a selected row to a positive potential 
and evaluating a rate of voltage decay of at least one column in said array of 
transistors (FIG. 4 and page 3, paragraph [0043] discloses applying a voltage VR 
to the gate terminal of transistors 402 and 404 sharing gate terminal 
corresponding to VCN). 

As to claim 17, see rejection to claim 7. 

As to claim 18, see rejection to claim 8. 

As to claim 19, see rejection to claim 9. 

As to claim 20, see rejection to claim 10. 

As to claim 22, see rejection to claim 7. 

As to claim 31, see rejection to claim 7. 
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Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patent No. 6020227 to Bulucea discloses transistor with 
threshold adjust doping. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to FERNANDO N. HIDALGO whose telephone number is 
(571)270-3306. The examiner can normally be reached on Monday-Friday, 7:30AM- 
5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on 571 -272-1 852. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Huan Hoang/ 

Primary Examiner, Art Unit 2827 

/Fernando N. Hidalgo/ 
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